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(54) TRANSPARENT CONDUCTIVE SUBSTRATE AND ORGANIC ELECTROLUMINESCENT ELEMENT USING 
THE SAME 

(57)Abstract 

PROBLEM TO BE SOLVED: To give a filter function to an organic electroluminescent element without using an 
after-fitting filter by forming a transparent conductive film colored with the coloring material and having a filter 
function on a transparent substrate. 

SOLUTION: A transparent conductive film on a transparent substrate is formed by using a normal transparent 
conductive material. As a desirable transparent conductive material, oxide of one or more kinds among In, Zn and 
Sn is used. As a material for coloring the transparent conductive film, a normal inorganic or organic material can be 
used, and quantity of addition thereof is appropriately set in response to the wavelength characteristic as a filter of 
the transparent conductive film and concentration thereof. In order to make the transparent conductive film 
effectively function as a filter, transmittance of the light having wavelength at 500 nm is desirably set at 70% or 
less. In the case of forming the transparent conductive film on the substrate, vapor phase epitaxy is desirable, and 
a mask having the predetermined pattern is used so as to form the pattern of the transparent conductive film. 



LEGAL STATUS 

[Date of request for examination] 

[Date of sending the examiner's decision of rejection] 

[Kind of final disposal of application other than the withdrawal 
examiner's decision of rejection or application converted 
registration] 

[Date of final disposal for application] 24.05.2001 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's decision of 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAx.ayVXDA41 3052874P... 2006/04/24 



JP.2001 -052874, A [CLAIMS] 



1/1 <<—V 



* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The transparence electric conduction substrate characterized by having the transparence electric 
conduction film equipped with the function as a filter colored with the coloring matter on the transparence 
substrate. 

[Claim 2] The transparence electric conduction substrate according to claim 1 whose permeability of the light with a 
wavelength of 500nm in the colored transparence electric conduction film is 70% or less. 

[Claim 3] The transparence electric conduction substrate according to claim 1 in which the transparence electric 
conduction film is formed with an indium, zinc, and the transparence electrical conducting material with which the 
oxide of at least one sort of metals is included among tin. 

[Claim 4] The transparence electric conduction substrate according to claim 1 with which pattern formation of the 
transparence electric conduction film is carried out on the transparence substrate by the vapor growth using the 
mask which has a predetermined pattern. 

[Claim 5] The organic electroluminescent element characterized by being formed by the transparence electric 
conduction film by which the transparence electric conduction substrate according to claim 1 was colored so that it 
might be the organic electroluminescent element equipped with cathode and the anode plate, and the organic layer 
of the monolayer pinched among these two poles, or a double layer and either the above-mentioned cathode or the 
anode plates might make it function also as a filter. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the transparence electric conduction substrate used suitable for 
components, such as for example, an organic electroluminescent element, and the organic electroluminescent 
element using rt 
[0002] 

[Description of the Prior Art] Since light is emitted in the shape of a field, in the field of the electroluminescent 
element of the thin film mold with which the utilization to various displays etc. is expected, the organic 
electroluminescent element whose organic layer of the monolayer which makes an organic compound a subject 
inter-electrode [ of a shade Yoichi pair 1 or a double layer was pinched is becoming in use [ the research and 
development ] recently. 

[0003] The organic electroluminescent element equipped with the organic layer of a double layer system which made 
the layer more than two-layer share each function, such as transport of a carrier (a hole, electron) and 
luminescence, also especially in it ** Compared with the conventional component which makes an inorganic material 
a subject, luminescence of high brightness is possible by the low battery. ** Since the formation approach which 
could adopt not only vacuum deposition but the solution applying method etc., and was suitable for the configuration 
in each layer as the formation approach of each class can be chosen and formed Since it has the advantage that 
multiple-color—izing and luminescence of a color which was not obtained until now are possible, by the molecular 
design of that the degree of freedom of a design of a component improves, and large area-ization of a component 
becomes easy, and a ** organic molecule, L for example, C.W.Tang and S.A.VanSlyke;Appl.Phys.Lett51,913, to which 
research and development are performed briskly in recent years (1 987), C. — Adachi and T.Tsutsui and S.Saito; 
Appl.Phys.Lett — 55 and 1489 (1989) — J. Kido, M.Kimura, and KNagai; ], such as Science, Vol.267, and 1332 
(1995). 
[0004] 

[Problem(s) to be Solved by the Invention] The organic electroluminescent element equipped with the organic layer 
of the above-mentioned monolayer or a double layer is combining with a light filter, ND (neutral density) filter, etc., 
and make the emission spectrum into Sharp, or the color tone of luminescence is adjusted, or it can be improved in 
contrast 

[0005] As an approach of combining a component and a filter As indicated by JP,6~1 32081 A For example, a 
component, The lateral surface of the transparence electric conduction substrate [what formed the transparence 
electric conduction film used as the electrode (mainly anode plate) of a component in one side of a transparence 
substrate] as a drawing side of light, On the concrete target which post-installs a filter in the field of a side and an 
opposite hand in which the above-mentioned transparence electric conduction film was formed, namely, for example 
It is common that a laminating, pasting, etc. carry out the filter of the shape of tabular [ which produced the thin film 
used as a filter by vacuum evaporationo solution spreading, etc., or was produced beforehand ], and a film. 
[0006] However, with the above-mentioned configuration, while the structure of a component is complicated, since 
many processes for post-installing filters, such as cutting of the filter of the shape of washing of the substrate 
lateral surface, film production of a thin film-like filter, tabular, and a film and pasting, in the manufacture process 
are added, the productivity of a component falls, and there is a problem that the cost for component manufacture 
goes up substantially. 

[0007] Moreover, in order to prevent it, when the tooth space for incorporating a component is too many needed, 
and thickness of a transparence substrate etc. is made thin, there is [ since the thickness of a component increases 
only the part which the thickness of a filter for post-installation joins ] also a problem that reinforcement, 
endurance, etc. of a component fall. 

[0008] Moreover, when external [ of the external filters produced beforehand, such as the shape of the above- 
mentioned external filter, especially a film, ] is carried out to the component which gave flexibility, for example using 
the plastic film flexible as a transparence substrate etc., there is a possibility of producing the problem of checking 
the flexibility as the whole component, or exfoliating when it sags a component in itself, even if the external filter 
concerned is excellent in flexibility. 

[0009] The object of this invention is to offer the new transparence electric conduction substrate which can give 
the function of a filter to components, such as an organic electroluminescent element, and the organic 
electroluminescent element using it, without using a filter for post-installation with a possibility of producing the 
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above various problems. 
[0010] 

[The means for solving a technical problem and an effect of the invention] The transparence electric conduction 
substrate of this invention for solving the above-mentioned technical problem is characterized by having the 
transparence electric conduction film equipped with the function as a filter colored with the coloring matter on the 
transparence substrate. 

[001 1] The transparence electric conduction substrate of this this invention does not need a filter for post- 
installation, in order that the transparence electric conduction film may function also as a filter as mentioned above. 
[001 2] For this reason, it formed using the transparence electric conduction substrate of above-mentioned this 
invention, for example, it is prevented that components, such as an organic electroluminescent element, become the 
configuration same in spite of having the function as a filter as the component before post-installing the 
conventional filter, and that structure is complicated. 

[001 3] Moreover, other than adding the coloring matter to the transparence electrical conducting material as the 
formation ingredient, since the above-mentioned transparence electric conduction film is formed as usual, in a 
manufacture process, a process does not increase it 

[0014] Therefore, according to this invention, it becomes possible to give the function of a filter to a component 
without reducing the productivity of a component or raising cost of production substantially. 
[001 5] Moreover, since a component does not need the excessive tooth space for incorporating a filter for post- 
installation, in order to secure a tooth space, it does not have to make thickness of a transparence substrate etc. 
thin, and does not have a possibility that reinforcement endurance, etc. of a component may fall, either. 
[001 6] Furthermore, when flexibility is given to a component using a plastic film flexible as a transparence substrate 
etc., there is also no possibility of producing the problem that the flexibility of a component is checked, or 
breakaway occurs when sagging a component 

[001 7] Moreover, the organic electroluminescent element of this invention It has cathode and an anode plate, and 
the organic layer of the monolayer pinched among these two poles, or a double layer. Since it is not characterized 
by being formed by the transparence electric conduction film by which the transparence electric conduction 
substrate of above-mentioned this invention was colored and does not need a filter for post-installation so that 
either the above-mentioned cathode or the anode plates may make it function also as a filter It has various 
advantages which were described above. 
[0018] 

[Embodiment of the Invention] Below, this invention is explained. 

<Transparence electric conduction substrate> The transparence electric conduction substrate of this invention is 
characterized by having the transparence electric conduction film equipped with the function as a filter colored with 
the coloring matter on the transparence substrate as mentioned above. 

[001 9] As a transparence substrate which forms this transparence electric conduction substrate, each well-known 
various substrate is conventionally usable as transparence substrates, such as a glass plate, a transparence plastic 
sheet a transparence plastic sheet and a transparence plastic film, for example. The dimension, a configuration, etc. 
can be suitably set up according to the structure of the component made into the object etc. 
[0020] Although it also considered giving the function as a filter to the direction of the transparence substrate 
instead of the transparence electric conduction film by incidentally coloring this transparence substrate with the 
coloring matter, there was a problem that the fine adjustment to a delicate gap of the above-mentioned wavelength 
property, concentration, etc. was not easy, either, in that case the top for which modification of the specification as 
filters, such as for example, a wavelength property and concentration, is not easy. 

[0021] According to the configuration of this invention which gives the function as a filter to the transparence 
electric conduction film, on the other hand, in the formation phase of the transparence electric conduction film 
concerned By adjusting the class of coloring matter added to a transparence electrical conducting material so that 
it may mention later, the thickness of an amount or the transparence electric conduction film, etc. About a 
wavelength property, concentration, etc., since it is made to a precision, while being able to respond to modification 
of the specification as a filter flexibly, there are easy and an advantage that fine adjustment of a wavelength 
property or concentration is easy. 

[0022] However, this invention does not eliminate coloring a transparence substrate at all, colors both a 
transparence substrate and the transparence electric conduction film by the same or different coloring matter, and 
you may make it give the function as a filter to the whole transparence electric conduction substrate by these both. 

[0023] Thus, the description of the transparence substrate that it is suitable for it being stabilized and producing the 
thing of the same specification as reverse so much although modification or fine adjustment of the specification as a 
filter are not easy as mentioned above, for example if constituted, There is an advantage that the transparence 
electric conduction substrate excellent in the function as a filter can be stably manufactured taking advantage of 
both the descriptions of the transparence electric conduction film that fine adjustment of a wavelength property or 
concentration is easy. 

[0024] The transparence electric conduction film formed on the above-mentioned transparence substrate is formed 
with a transparence electrical conducting material as usual. Each various ingredient which is transparence (the light 
is penetrated at least) as the name suggests, and has the need and sufficient conductivity as a transparence 
electrical conducting material in order to function as an electrode of components, such as an organic 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



2006/04/24 



JP.2001-052874.A [DETAILED DESCRIPTION] 



3/10 ^— v 



electroluminescent element is usable. 

[0025] As a suitable example of this transparence electrical conducting material, ITO (indium tin oxide). IXO [an 
In203(ZnO) m hexagonal stratified compound], etc. are given to the oxide of at least one sort of metals, and a 
concrete target for example among an indium, zinc, and tin. 

[0026] As coloring matter which colors the transparence electric conduction film formed with the above-mentioned 
transparence electrical conducting material, each various coloring matter inorganic [ which is used with the 
conventional filter for post-installation ] or organic is usable. 

[0027] Among these, as inorganic coloring matter, carbon, iodine, etc. are raised, for example, and also the mineral 
(what is mainly classified as an inorganic pigment) containing elements, such as iron, cobalt cadmium, and aluminum, 
etc. is usable. 

[0028] Moreover, as organic coloring matter, each various compound mainly classified into organic dye, an organic 
pigment, etc. is usable. 

[0029] As the suitable example, it is formula (1): [0030], for example. 
[Formula 1] 

-NH N« 
N N 




0) 



[0031] The non-metal phthalocyanine, general formula (2) which are come out of and expressed : [0032] 
[Formula 2] 




(2) 

[0033] M shows a metal atom or a metallic oxide among [type. ] The metal phthalocyanine, general formula (3) which 
are come out of and expressed : [0034] 
[Formula 3] 




[0035] [ — the inside of a formula, R3a, R3b, R3c, R3d, and R3 — e and R — 3f R 3g R 3h, R3i, and R3j are the 
same — or it differs and a hydrogen atom, an alkyl group, an alkyl halide radical, an aryl group, a dialkylamino radical, 
or a cyano group is shown. ] The Quinacridone derivative come out of and expressed, and general formula (4) : 
[0036] 



[Formula 4] 
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[0037] [ — the inside of a formula, R4a, R4b f R4c ? R4d, and R4 — e and R — 4f R 4g R 4h, R4i, R4j, and R4 — k, 
R4I., R4m, and R4n are the same — or it differs and a hydrogen atom, an alkyl group, an alkyl halide radical, an aryl 
group, a dialkylamino radical, or a cyano group is shown. ] It comes out and the Quinacridone derivative expressed is 
raised. 

[0038] As a suitable example of the metal phthalocyanine of a general formula (2), the copper phthalocyanine whose 
M is a copper atom as shown, for example in a formula (2-1) is raised among the above. 
[0039] 
[Formula 5] 




(2-1) 

[0040] Moreover, 2 and 3-Quinacridone each of whose R3 a-R3j is hydrogen atoms as a suitable example of the 
Quinacridone derivative expressed with a general formula (3) as shown, for example in a formula (3-1) is raised. 
[0041] 



[Formula 6] 



o 




(3-1) 

[0042] The above-mentioned coloring matter is used independently, respectively, and also it can also use two or 
more sorts together in accordance with the wavelength property as a filter of the transparence electric conduction 
film etc. 

[0043] moreover, the addition to the transparence electrical conducting material of the coloring matter — this — 
the wavelength property as a filter of the transparence electric conduction film — or in accordance with 
concentration etc., it can set up suitably. 

[0044] However, in order to operate the transparence electric conduction film effectively as a filter, it is not 
desirable that the concentration is too low not much, for example, it is desirable that the permeability of light with a 
wavelength of 500nm has sufficient concentration of about 55 - 68% especially 70% or less. 

[0045] What is necessary is to adjust the addition of the coloring matter as mentioned above, or just to adjust the 
thickness of the transparence electric conduction film, as stated previously in order to adjust the concentration of 
the transparence electric conduction film. Although not limited to this, in the content rate of the coloring matter to 
the whole quantity of the transparence electric conduction film, it is 1 - 80 volume % extent and making preferably 
about 200-1 0000A of thickness of 5 - 30 volume % extent and the transparence electric conduction film into about 
500-3000A, and, specifically, the permeability of the light with a wavelength of 500nm of the transparence electric 
conduction film concerned is adjusted within the limits of the above. 

[0046] As an approach of forming the above-mentioned transparence electric conduction film on a transparence 
substrate, vapor growth, such as vacuum evaporation technique, electron beam vacuum deposition, the sputtering 
method, the laser ablation method, and the ion plating method, is adopted suitably, for example. 
[0047] The difference of the evaporation rate according a transparence electrical conducting material and the 
charge of a coloring matter to a difference of vapor pressure etc. is specifically used. From the same evaporation 
source With or the so-called simultaneous vacuum deposition which evaporates the evaporation rate of both 
ingredients almost simultaneous, and makes it vapor-deposit with a predetermined evaporation rate on a 
transparence substrate from a separate evaporation source in consideration of adjusting according to an individual 
independently, respectively It is formed with a transparence electrical conducting material, and the colored 
transparence electric conduction film with which the charge of a coloring matter was added by the predetermined 
ratio is formed. 

[0048] Moreover, if the front face of a transparence substrate is masked using the mask which has a predetermined 
pattern in this case, corresponding to the pattern of the above-mentioned mask, pattern formation of the 
transparence electric conduction film will be carried out to the front face of a transparence substrate. 
[0049] This transparence electric conduction film by which pattern formation was carried out is suitably used, in 
order to give the configuration the luminescence field of for example, an organic electroluminescent element has a 
meaning or to give a segment display and a dot-matrix indication. 

[0050] The transparence electric conduction film is formed in the plane which continued without carrying out 
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pattern formation. Moreover, on it When using the layer which bars the function as an electrode of the transparence 
electric conduction film concerned, for example, the transparence electric conduction film, as an anode plate of an 
organic electroluminescent element Even if it carries out pattern formation of the layer which consists of an 
ingredient of 4.8eV or less of work functions which has the function to prevent that an electron hole is injected into 
an organic layer from the anode plate concerned, the same effectiveness as the case where pattern formation of 
the transparence electric conduction film is carried out is acquired. 

[0051] In addition, the transparence electric conduction film may be produced according to wet process, such as a 
sol-gel method, and should just add said charge of a coloring matter in that case in the solution for forming the 
transparence electric conduction film in wet process. 

[0052] The transparence electric conduction substrate of above-mentioned this invention can be used suitable for 
conventionally well-known various display devices, such as for example, not only the organic electroluminescent 
element mentioned above but a liquid crystal display component. And the outstanding operation effectiveness that 
the function of a filter can be given can be done so, without using the filter for post-installation which has a 
possibility of producing various problems in these various components. 

<Organic electroluminescent element> Below, the organic electroluminescent element of this invention is explained. 
[0053] The organic electroluminescent element of this invention is characterized by being formed by the 
transparence electric conduction film by which the transparence electric conduction substrate of above-mentioned 
this invention was colored so that it may be equipped with cathode and an anode plate, and the organic layer 
pinched among these two poles and either the above-mentioned cathode or the anode plates may operate it also as 
a filter, as mentioned above. 

[0054] Although organic layers may be any of a monolayer or a double layer among the above, since it stated 
previously, it is desirable that it is a double layer. 

[0055] Moreover, although especially an organic number of layers, lamination, etc. of a layer of the above-mentioned 
double layer system are not limited, it is desirable to choose suitably more than two-layer [ out of following each 
class ], and to combine it for example from an anode plate side, in order, to a cathode side. 

(a) Rescue that a hole is poured into a hole transporting bed from an anode plate <a hole impregnation layerX 

(b) Convey the hole poured in from the anode plate to a cathode side <a hole transporting bed>. 

(c) Convey the electron poured in from cathode to an anode plate side <an electronic transporting bed>. 

(d) Rescue that an electron is poured into an electronic transporting bed from cathode <an electronic injection 
layerX 

[0056] This each class may be formed only with the organic compound which has a specific function, respectively, 
may distribute the above-mentioned organic compound in the macromolecule which itself as a binder has carrier 
transportability, or does not have, and may be formed. Moreover, it is macromolecules, such as a polyphenylene 
vinylene derivative, for example, and a layer may be formed by the compound independent which moreover has a 
specific function. 

[0057] As an example of the organic layer of the double layer system equipped with above-mentioned each class It 
is (A) although not limited to this. It has two-layer [ of a hole transporting bed and an electronic transporting bed ]. 
The thing and (B) to which either or both of these emit light It has three layers, a hole impregnation layer, a hole 
transporting bed, and an electronic transporting bed. Among these, the thing and (C) to which a hole transporting 
bed and/or an electronic transporting bed emit light It has three layers, a hole transporting bed, an electronic 
transporting bed, and an electronic injection layer. Among these, the thing and (D) to which a hole transporting bed 
and/or an electronic transporting bed emit light That to which is equipped with four layers, a hole impregnation 
layer, a hole transporting bed, an electronic transporting bed, and an electronic injection layer, among these a hole 
transporting bed and/or an electronic transporting bed emit light is raised. 

[0058] In the component of the above-mentioned class configuration, it can be changed [ adjust / the thickness of 
each layer etc. / strength and / of the functions (for example, if it is a hole transport ingredient and is hole 
transportability and an electronic transport ingredient electronic transportability etc.) of the organic compound 
contained in both layers / combine and ] suitably any shall emit light between a hole transporting bed and/or an 
electronic transporting bed. 

[0059] Moreover, the layer which emits light among above-mentioned each class may be made to contain one sort 
or two sorts or more of fluorochromes in order to adjust the luminescence wavelength. 

[0060] the copper phthalocyanine expressed with said formula (2-1 ), for example as an organic compound excellent 
in the impregnation nature of a hole which constitutes a hole impregnation layer among said each class — or the 
poly aniline, the poly thiophene, Pori (3 4)-ethylene dioxythiophene, carbon, etc. are raised. Moreover, in addition to 
a these hole injectional ingredient, the hole transport ingredient described below may be added in a hole 
impregnation layer. 

[0061] As a hole transport ingredient which constitutes a hole transporting bed, it is formula (5-1): [0062], for 

example. 

[Formula 7] 
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(5-1) 

[0063] The N [ which is come out of and expressed ], N'-diphenyl-N, and N'-screw (3-methylphenyl) -1,1'- 
biphenyl-4,4'-diamine, formula (5-2) : [0064] 
[Formula 8] 







(5-2) 

[0065] the compound which comes out and is guided from dimers of a triphenylamine, such as N [ which is 
expressed ], N'-diphenyl-N, and N'-JI (2-naphthyl) -1 and 1 '-biphenyl-4,4'-diamine, and formula (6):[0066 — ] 
[Formula 9] 

CH 3 




[0067] The trimer of the triphenylamine come out of and expressed, or formula (7-1) : [0068] 
[Formula 1 0] 




Q Q 



(7-1) 




CH 3 



[0069] ******** (7-2) : [0070] 
[Formula 11] 
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[0071] the inside of [type, and R7 — a, R7b, R7c, R7d, R7e t and R7f are the same — or it differs, a hydrogen atom, 
an alkyl group, an alky! halide radical, an aryl group, a dialkylamino radical, or a cyano group is shown, and phil and 
phi2 show the same or the aromatic series condensed ring which may differ and may have a substrtuent ] It comes 
out and the tetramer of the triphenylamine expressed etc. is raised. 

[0072] among these, as a suitable example of the tetramer of a general formula (7-2) For example, N, N-diphenyl-N, 
N'-screw [N-phenyl-N-(2-naphthyl)-4 , -amino biphenyi-4-IRU]-1 , and V-biphenyl-M'-diamine. N, N'-screw [4- 
(tert-butyl) phenyl]-N t NT-screw [N-4-(tert-butyO phenyl-N-(2-naphthyl)-4'-amino bipheny|-4-IRU]-1 , and 1'- 
biphenyl-4,4 -diamine. The N, N'-diphenyl-N, N'-screw [N-phenyl-N-{2-naphthyl)-4 -amino biphenyl-4-IRU]-1, and 
1'-biphenyl -3, the 3 -dimethyl -4, 4-diamine, etc. are raised. [0073] As an electronic transport ingredient which 
constitutes an electronic transporting bed, it is formula (8): [0074], for example. 
[Formula 12] 




[0075] the tris (8-quinolate) aluminum (III) complex come out of and expressed — or formula (9-1): [0076] indicated 
by the U.S. Pat No. 5792567 official report 
[Formula 13] 




[0077] It comes out and 1 expressed, 2, and 4-triazole derivative etc. is raised. 

[0078] Moreover, an electronic injection layer is constituted by the ingredient excellent in electronic impregnation 
nature also in an electronic transport ingredient As an electronic transport ingredient excellent in this electron 
injection nature, it is formula (9-2): [0079] by which this besides the above-mentioned tris (8-quinolate) aluminum 
(III) complex was also indicated by the U.S. Pat No. 5792567 official report for example. 
[Formula 14] 
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(9-2) 

[0080] It comes out and 1 , such as cyano group permutation triazole dimer expressed, 2, and 4-triazole derivative is 
raised. 

[0081] Furthermore, in accordance with the luminescence wavelength made into the object, the various coloring 
matter which is excited by excitons, such as coloring matter for laser, for example, and can emit fluorescence as a 
tluorochrome which may be added in the layer which emits light among a hole transporting bed and/or an electronic 
transporting bed is one-sort independent, or is used two or more sorts. 

[0082] As an example of a tluorochrome, cyanine dye, xanthene dye, an oxazine color, a coumarin derivative, the 
Quinacridone derivative, a naphthacene derivative, a perylene derivative, acridine dye, an acridone color, quinoline 
dye, etc. are raised, for example. 
[0083] More specifically, it is formula (10): [0084]. 
[Formula 15] 



H 5 C_> 




(10) 



[0085] The coumarin 6 (green luminescence), formula (11) which are come out of and expressed : [0086] 
[Formula 16] 



(11) 



[0087] The coumarin 7 come out of and expressed, said Quinacridone derivative (green luminescence) expressed 
with a general formula (3) and (4), formula (12) : [0088] 
[Formula 17] 

H 5p6 9e H 5 





(12) 



[0089] It comes out and the rubrene (5, 6, 11, a 1 2-tetra-phenyl naphthacene, yellow luminescence) expressed is 
suitably used as a tluorochrome. 

[0090] Moreover, in addition to this, they are for example, a tetra-phenyl butadiene and 4-dicyanomethylene. - 2 - 
Dicyanomethylene styryl pyran system coloring matter, such as a methyl-6-p-dimethylaminostyry|-4H-pyran and a 
4-dicyanomethylene-2-tert-butyl-6-(1, 1. 7, and 7-tetramethyl YUROJIRIRU-9-ENIRU)-4H-pyran, perylene, the 
Nile red, etc. can be used as a tluorochrome. 

[0091] Although especially the thickness of said each class which constitutes the organic layer of a double layer 
system is not limited, as for especially each class, it is desirable respectively that it is about 1 00-800A about 50- 
1000A. 

[0092] Moreover, although it changes with number of layerses to which the total thickness of the organic layer of 
the double layer system which carried out the laminating more than two-layer carried out the laminating of above- 
mentioned each class, it is especially desirable that it is about 1 000-1 500A about 800-2000A. 

[0093] The above-mentioned organic layer can be formed by the various formation approaches, as mentioned above, 
namely, vapor growth, such as the so-called vacuum deposition method which make heat and sublimate in a vacuum 
the organic compound which constitutes a layer by approaches, such as resistance heating, and makes deposit on a 
substrate, — or it can form by the solution applying method for drying it after applying on a substrate the coating 
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liquid which dissolved or distributed the organic compound which constitutes a layer in the suitable solvent with a 
spin coat method, a dip coating method, etc., and removing a solvent etc. 

[0094] In order that the yin-and-yang two poles whose organic layers of these are pinched may take out 
luminescence from a luminous layer out of a component, at least one side needs to be transparent and the pole of 
while it is the transparence in the organic electroluminescent element of this invention is formed by the 
transparence electric conduction film by which the transparence electric conduction substrate of this invention was 
colored as mentioned above. 

[0095] Generally, if an electron, the work function concerning the injection efficiency of a hole. etc. are taken into 
consideration, it will form with transparence electrical conducting materials, such as ITO which mentioned the anode 
plate above, and IXO, that is, will consider as transparence. Cathode Alkali metal, such as magnesium/silver, and 
aluminum/lithium, While forming with the alloy containing an alkaline earth metal or considering as the laminated 
structure of the layer (inorganic electronic injection layer) of lithium compounds, such as lithium fluoride and lithium 
oxide, and metal layers (cathode body), such as an aluminum layer It is suitable to arrange an anode plate on a 
production process, respectively in the maximum upper layer of the organic layer by which the laminating was 
carried out on the anode plate concerned in cathode right above [ of a transparence substrate ], and to constitute 
so that light may be taken out out of a component through an anode plate and a transparence substrate, and it is 
desirable also in this invention to adopt this configuration. 

[0096] That is, while forming an anode plate by the transparence electric conduction film which the transparence 
electric conduction substrate of this invention was colored, it is desirable to use it as a transparence substrate 
which supports the transparence substrate of the transparence electric conduction substrate concerned for the 
whole component, and takes out the light from an organic layer out of a component 

[0097] More preferably cathode the thickness of 1000A or less made from alloys, such as for example, the above- 
mentioned magnesium/silver, and aluminum/lithium, moreover, a layer 500A or less (electronic notes telegram pole), 
If it is the two-layer structure of the layer of transparence electrical conducting materials, such as ITO and IXO f by 
which the laminating was carried out on it Since the cathode concerned also becomes transparent, an organic 
electroluminescent element with the transparent whole is obtained at the time of nonluminescent [ of a component ] 
by using the thing of construction material transparent as a sealing agent which closes the protective layer which 
protects above-mentioned each class, and each class. 

[0098] Moreover, if a transparence plastic film with flexibility etc. is used as a transparence base material as stated 
previously, a component with flexibility will be obtained. 

[0099] If a plate, a film, etc. which consist of photosensitive plastics as a transparence base material further again 
are used, the component which has a predetermined flat-surface configuration can also be manufactured by 
exposing and carrying out pattern formation of this transparence base material with the light of the level on which a 
component does not deteriorate. 

[0100] A component may touch atmospheric air for example, at the time of luminescence, the organic compound 
which constitutes a layer may carry out oxidation degradation, and that it should prevent that luminescence 
brightness falls remarkably or luminescence stops, after forming each class, it may close the part or whole with a 
sealing agent. As a sealing agent the resin of various hardenability, such as an epoxy resin system, a polyester resin 
system, and a silicone resin system, is raised, for example. In order to close a component with a sealing agent well- 
known approaches, such as potting and dipping, are adopted. 

[0101] the organic electroluminescent element of this invention which consists of above-mentioned each part — for 
example, the back light of a liquid crystal display component — or it is forming in a predetermined pattern others, a 
luminous layer, yin-and-yang two poles, etc., and can also be used as a segment display device, a dot-matrix display 
device, etc. [ emitter / which is used for a lighting system etc. / field-like ] 
[0102] 

[Example] This invention is explained based on an example and the example of a comparison below. 
<Transparence electric conduction substrate> Using example 1 surfactant and the organic solvent one by one, it 
set with the mask which has a predetermined pattern in the vacuum evaporator equipped with the electron beam 
evaporation source (2kW) which is an evaporation source of ITO as a transparence electrical conducting material 
about the glass substrate cleaned urtrasonically, and the resistance heating type evaporation source using a quartz 
cell which is an evaporation source of the copper phthalocyanine as coloring matter, and the inside of equipment 
was decompressed and exhausted to degree of vacuum 5x10-6torr. 

[0103] And heating a glass substrate at 200 degrees C, ITO and a copper phthalocyanine were evaporated from both 
the above-mentioned evaporation sources, on the glass substrate, pattern formation of the transparence electric 
conduction film corresponding to the pattern of the above-mentioned mask was carried out by simultaneous vacuum 
evaporationo, and the transparence electric conduction substrate was manufactured. 

[0104] At this time, the evaporation rate of ITO set 3A/[ a second and ] and vacuum evaporationo time amount as 
for 2 minutes for the evaporation rate of 1 2A /and a copper phthalocyanine a second. 

[0105] The obtained transparence electric conduction film presented blue, and, for the thickness, 1800A and the 
content rate of a copper phthalocyanine was [ the resistivity of the permeability of light with a 20 volume % and a 
wavelength of 550nm ] 5.2x1 0-4ohm and cm 64.8%. 

[0106] Except having carried out the evaporation rate of the copper phthalocyanine as quality of 2 suits of examples 
variety entertainments in 5A/second, like the example 1, pattern formation of the transparence electric conduction 
film was carried out on the glass substrate, and the transparence electric conduction substrate was manufactured. 
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[0107] The obtained transparence electric conduction film presented blue deeper than an example 1. and, for the 
thickness, 2040A and the content rate of a copper phthalocyanine was [ the resistivity of the permeability of light 
with a 29.4 volume % and a wavelength of 550nm ] 8.2x10-4 ohm-cm 55.4%. 

[0108] Except having replaced with the copper phthalocyanine and having used 2 and 3-Quinacridone as quality of 3 
suits of examples variety entertainments, like the example 1, pattern formation of the transparence electric 
conduction film was carried out on the glass substrate, and the transparence electric conduction substrate was 
manufactured. 

[0109] The obtained transparence electric conduction film presented green, and, for the thickness, the content rate 
of 1 800A, 2, and 3-Quinacridone was [ the resistivity of the permeability of light with a 20 volume % and a 
wavelength of 550nm ] 6.5x10-4 ohm-cm 67.2%. 

<an organic electroluminescent element> — the transparence electric conduction film [ which was colored ] top 
which sets in a vacuum evaporator and serves as the filter of the transparence electric conduction substrate 
concerned under the condition of a degree of vacuum 10-6 - 10-7torr after cleaning urtrasonically first the 
transparence electric conduction substrate manufactured in the example 4 above-mentioned example 1 one by one 
using a surfactant and an organic solvent — following each class — respectively — a vacuum deposition method 
continuous — this order — a laminating — it formed. 

** The hole impregnation layer with a thickness of 400A which carried out vacuum deposition of the copper 
phthalocyanine, and formed it. 

** The hole transporting bed with a thickness of 400A which carried out vacuum deposition of N, N'-diphenyl-N, and 
N'-JI (2-naphthyl) -1 and the 1'-biphenyl-4,4 -diamine, and formed them. 

** Formula as a fluorochrome belonging to the Quinacridone derivative expressed with said general formula (3) (3- 
2): [0110] 
[Formula 18] 



[01 1 1] An electronic transporting bed-cum-the luminous layer with a thickness of 600A which was formed by 
coming out and carrying out the simultaneous vacuum evaporationo of IM expressed, the N'-dimethyl -2, 3- 
Quinacridone. and the tris (8-quinolate) aluminum (III) complex and which contains Above N, the N-dimethyl -2, and 
3-Quinacridone at a rate of 0.4 volume %. 

** The inorganic electronic injection layer with a thickness of 10A formed by carrying out vacuum deposition of the 
lithium fluoride (LiF). 

** The cathode body with a thickness of 1000A formed by carrying out vacuum deposition of the aluminum. 
[01 1 2] Next the transparence electric conduction substrate which the above-mentioned process ended was put in 
all over the glove compartment and the glass plate for closure with which above-mentioned each class of the 
transparence electric conduction substrate concerned applied the epoxy resin of ultraviolet-rays hardenability to 
the laminating and the formed field with the desiccating agent (barium oxide) under desiccation nitrogen-gas- 
atmosphere mind was stuck, it closed by stiffening an epoxy resin according to UV irradiation and heat curing, and 
the organic electroluminescent element was manufactured. 

[01 13] When the contrast of a part for a light-emitting part and a nonluminescent part divided by carrying out 
pattern formation of the transparence electric conduction film as mentioned above was measured under conditions 
with an illuminance of 50 luxs, making the obtained organic electroluminescent element emit light with the brightness 
of 300 cd/cm2, the high value 80:1 was shown. Moreover, when luminescence was observed actually, the 
luminescence pattern for a light-emitting part was fully able to be checked also under the above-mentioned 
conditions. 

[01 14] As an example of comparison 1 transparence electric conduction substrate, the charge of a coloring matter 
was not contained but the organic electroluminescent element was manufactured like the example 4 except having 
used what has the transparence electric conduction film with a thickness of 1 800A by which pattern formation was 
carried out only in ITO. 

[01 1 5] Making the obtained organic electroluminescent element emit light with the brightness of 300 cd/ cm2, under 
conditions with an illuminance of 50 luxs, when the contrast of a part for a light-emitting part and a nonluminescent 
part was measured similarly, the low value 30:1 was shown. Moreover, when luminescence was observed actually, 
the luminescence pattern for a light-emitting part was not fully able to be checked. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL HELD 

[Field of the Invention] This invention relates to the transparence electric conduction substrate used suitable for 
components, such as for example, an organic electroluminescent element, and the organic electroluminescent 
element using it. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

"l.This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] Since light is emitted in the shape of a field, in the field of the electroluminescent 
element of the thin film mold with which the utilization to various displays etc. is expected, the organic 
electroluminescent element whose organic layer of the monolayer which makes an organic compound a subject 
inter-electrode [ of a shade Yoichi pair ], or a double layer was pinched is becoming in use [ the research and 
development ] recently. 

[0003] The organic electroluminescent element equipped with the organic layer of a double layer system which made 
the layer more than two-layer share each function, such as transport of a carrier (a hole, electron) and 
luminescence, also especially in it ** Compared with the conventional component which makes an inorganic material 
a subject luminescence of high brightness is possible by the low battery. ** Since the formation approach which 
could adopt not only vacuum deposition but the solution applying method etc., and was suitable for the configuration 
in each layer as the formation approach of each class can be chosen and formed Since it has the advantage that 
multiple-color— izing and luminescence of a color which was not obtained until now are possible, by the molecular 
design of that the degree of freedom of a design of a component improves, and large area-ization of a component 
becomes easy, and a ** organic molecule, L for example, C.W.Tang and SAVanSlyke;Appl.Phys.Lett51,913, to which 
research and development are performed briskly in recent years (1 987), C. — Adachi and T.Tsutsui and S.Saito; 
Appl.Phys.Lett — 55 and 1489 (1989) — J. Kido, M.Kimura, and KNagai; ], such as Science, Vol.267, and 1332 
(1995). 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
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EFFECT OF THE INVENTION 



[The means for solving a technical problem and an effect of the invention] The transparence electric conduction 
substrate of this invention for solving the above-mentioned technical problem is characterized by having the 
transparence electric conduction film equipped with the function as a filter colored with the coloring matter on the 
transparence substrate. 

[001 1] The transparence electric conduction substrate of this this invention does not need a filter for post- 
installation, in order that the transparence electric conduction film may function also as a filter as mentioned above. 
[001 2] For this reason, it formed using the transparence electric conduction substrate of above-mentioned this 
invention, for example, it is prevented that components, such as an organic electroluminescent element, become the 
configuration same in spite of having the function as a filter as the component before post-installing the 
conventional filter, and that structure is complicated. 

[001 3] Moreover, other than adding the coloring matter to the transparence electrical conducting material as the 
formation ingredient, since the above-mentioned transparence electric conduction film is formed as usual, in a 
manufacture process, a process does not increase it 

[0014] Therefore, according to this invention, it becomes possible to give the function of a filter to a component, 
without reducing the productivity of a component or raising cost of production substantially. 

[001 5] Moreover, since a component does not need the excessive tooth space for incorporating a filter for post- 
installation, in order to secure a tooth space, it does not have to make thickness of a transparence substrate etc. 
thin, and does not have a possibility that reinforcement endurance, etc. of a component may fall, either. 
[0016] Furthermore, when flexibility is given to a component using a plastic film flexible as a transparence substrate 
etc., there is also no possibility of producing the problem that the flexibility of a component is checked, or 
breakaway occurs when sagging a component 

[001 7] Moreover, the organic electroluminescent element of this invention It has cathode and an anode plate, and 
the organic layer of the monolayer pinched among these two poles, or a double layer. Since it is not characterized 
by being formed by the transparence electric conduction film by which the transparence electric conduction 
substrate of above-mentioned this invention was colored and does not need a filter for post-installation so that 
either the above-mentioned cathode or the anode plates may make it function also as a filter It has various 
advantages which were described above. 
[0018] 

[Embodiment of the Invention] Below, this invention is explained. 

<Transparence electric conduction substrate> The transparence electric conduction substrate of this invention is 
characterized by having the transparence electric conduction film equipped with the function as a filter colored with 
the coloring matter on the transparence substrate as mentioned above. 

[001 9] As a transparence substrate which forms this transparence electric conduction substrate, each well-known 
various substrate is conventionally usable as transparence substrates, such as a glass plate, a transparence plastic 
sheet a transparence plastic sheet and a transparence plastic film, for example. The dimension, a configuration, etc. 
can be suitably set up according to the structure of the component made into the object etc. 
[0020] Although it also considered giving the function as a filter to the direction of the transparence substrate 
instead of the transparence electric conduction film by incidentally coloring this transparence substrate with the 
coloring matter, there was a problem that the fine adjustment to a delicate gap of the above-mentioned wavelength 
property, concentration, etc. was not easy, either, in that case the top for which modification of the specification as 
filters, such as for example, a wavelength property and concentration, is not easy. 

[0021] According to the configuration of this invention which gives the function as a filter to the transparence 
electric conduction film, on the other hand, in the formation phase of the transparence electric conduction film 
concerned By adjusting the class of coloring matter added to a transparence electrical conducting material so that 
it may mention later, the thickness of an amount or the transparence electric conduction film, etc. About a 
wavelength property, concentration, etc., since it is made to a precision, while being able to respond to modification 
of the specification as a filter flexibly, there are easy and an advantage that fine adjustment of a wavelength 
property or concentration is easy. 

[0022] However, this invention does not eliminate coloring a transparence substrate at all, colors both a 
transparence substrate and the transparence electric conduction film by the same or different coloring matter, and 
you may make it give the function as a filter to the whole transparence electric conduction substrate by these both. 
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[0023] Thus, the description of the transparence substrate that it is suitable for it being stabilized and producing the 
thing of the same specification as reverse so much although modification or fine adjustment of the specification as a 
filter are not easy as mentioned above, for example if constituted. There is an advantage that the transparence 
electric conduction substrate excellent in the function as a filter can be stably manufactured taking advantage of 
both the descriptions of the transparence electric conduction film that fine adjustment of a wavelength property or 
concentration is easy. 

[0024] The transparence electric conduction film formed on the above-mentioned transparence substrate is formed 
with a transparence electrical conducting material as usual. Each various ingredient which is transparence (the light 
is penetrated at least) as the name suggests, and has the need and sufficient conductivity as a transparence 
electrical conducting material in order to function as an electrode of components, such as an organic 
electroluminescent element, is usable. 

[0025] As a suitable example of this transparence electrical conducting material, ITO (indium tin oxide), IXO [an 
In203(ZnO) m hexagonal stratified compound], etc. are given to the oxide of at least one sort of metals, and a 
concrete target, for example among an indium, zinc, and tin. 

[0026] As coloring matter which colors the transparence electric conduction film formed with the above-mentioned 
transparence electrical conducting material, each various coloring matter inorganic [ which is used with the 
conventional filter for post-installation ] or organic is usable. 

[0027] Among these, as inorganic coloring matter, carbon, iodine, etc. are raised, for example, and also the mineral 
(what is mainly classified as an inorganic pigment) containing elements, such as iron, cobalt, cadmium, and aluminum, 
etc. is usable. 

[0028] Moreover, as organic coloring matter, each various compound mainly classified into organic dye, an organic 
pigment, etc. is usable. 

[0029] As the suitable example, rt is formula (1): [0030], for example. 
[Formula 1] 

-NH N« 
N. N 
>-N HN-i 




(D 



[0031] The non-metal phthalocyanine, general formula (2) which are come out of and expressed : [0032] 
[Formula 2] 




(2) 

[0033] M shows a metal atom or a metallic oxide among [type. ] The metal phthalocyanine, general formula (3) which 
are come out of and expressed : [0034] 
[Formula 3] 




[0035] [ — the inside of a formula, R3a, R3b. R3c, R3d, and R3 — e and R — 3f R 3g R 3h, R3i, and R3j are the 
same — or it differs and a hydrogen atom, an alkyl group, an alkyl halide radical, an aryl group, a dialkylamino radical, 
or a cyano group is shown. ] The Quinacridone derivative come out of and expressed, and general formula (4) : 
[0036] 
[Formula 4] 
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Ft* 



R 40 




(4) 



[0037] [ — the inside of a formula, R4a, R4b. R4c, R4d. and R4 — e and R — 4f R 4g R 4h, R4i, R4j, and R4 — k, 
R4L, R4m, and R4n are the same — or it differs and a hydrogen atom, an alkyl group, an alkyl halide radical, an aryl 
group, a dialkylamino radical, or a cyano group is shown. ] It comes out and the Quinacridone derivative expressed is 
raised. 

[0038] As a suitable example of the metal phthalocyanine of a general formula (2), the copper phthalocyanine whose 
M is a copper atom as shown, for example in a formula (2-1) is raised among the above. 
[0039] 
[Formula 5] 



[0040] Moreover, 2 and 3-Quinacridone each of whose R3 a-R3j is hydrogen atoms as a suitable example of the 
Quinacridone derivative expressed with a general formula (3) as shown, for example in a formula (3-1) is raised. 



[0042] The above-mentioned coloring matter is used independently, respectively, and also it can also use two or 
more sorts together in accordance with the wavelength property as a filter of the transparence electric conduction 
film etc. 

[0043] moreover, the addition to the transparence electrical conducting material of the coloring matter — this — 
the wavelength property as a filter of the transparence electric conduction film — or in accordance with 
concentration etc., it can set up suitably. 

[0044] However, in order to operate the transparence electric conduction film effectively as a filter, it is not 
desirable that the concentration is too low not much, for example, it is desirable that the permeability of light with a 
wavelength of 500nm has sufficient concentration of about 55 - 68% especially 70% or less. 

[0045] What is necessary is to adjust the addition of the coloring matter as mentioned above, or just to adjust the 
thickness of the transparence electric conduction film, as stated previously in order to adjust the concentration of 
the transparence electric conduction film. Although not limited to this, in the content rate of the coloring matter to 
the whole quantity of the transparence electric conduction film, it is 1 - 80 volume % extent and making preferably 
about 200-1 0000A of thickness of 5 - 30 volume % extent and the transparence electric conduction film into about 
500-3000A, and, specifically, the permeability of the light with a wavelength of 500nm of the transparence electric 
conduction film concerned is adjusted within the limits of the above. 

[0046] As an approach of forming the above-mentioned transparence electric conduction film on a transparence 
substrate, vapor growth, such as vacuum evaporation technique, electron beam vacuum deposition, the sputtering 
method, the laser ablation method, and the ion plating method, is adopted suitably, for example. 
[0047] The difference of the evaporation rate according a transparence electrical conducting material and the 
charge of a coloring matter to a difference of vapor pressure etc. is specifically used. From the same evaporation 
source With or the so-called simultaneous vacuum deposition which evaporates the evaporation rate of both 
ingredients almost simultaneous, and makes it vapor-deposit with a predetermined evaporation rate on a 




(2-1) 



[0041] 
[Formula 6] 




(3-1) 
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transparence substrate from a separate evaporation source in consideration of acliusting according to an individual 
independently, respectively It is formed with a transparence electrical conducting material, and the colored 
transparence electric conduction film with which the charge of a coloring matter was added by the predetermined 
ratio is formed. 

[0048] Moreover, if the front face of a transparence substrate is masked using the mask which has a predetermined 
pattern in this case, corresponding to the pattern of the above-mentioned mask, pattern formation of the 
transparence electric conduction film will be carried out to the front face of a transparence substrate. 
[0049] This transparence electric conduction film by which pattern formation was carried out is suitably used, in 
order to give the configuration the luminescence field of for example, an organic electroluminescent element has a 
meaning or to give a segment display and a dot-matrix indication. 

[0050] The transparence electric conduction film is formed in the plane which continued without carrying out 
pattern formation. Moreover, on it When using the layer which bars the function as an electrode of the transparence 
electric conduction film concerned, for example, the transparence electric conduction film, as an anode plate of an 
organic electroluminescent element Even if it carries out pattern formation of the layer which consists of an 
ingredient of 4.8eV or less of work functions which has the function to prevent that an electron hole is injected into 
an organic layer from the anode plate concerned, the same effectiveness as the case where pattern formation of 
the transparence electric conduction film is carried out is acquired. 

[0051] In addition, the transparence electric conduction film may be produced according to wet process, such as a 
sol-gel method, and should just add said charge of a coloring matter in that case in the solution for forming the 
transparence electric conduction film in wet process. 

[0052] The transparence electric conduction substrate of above-mentioned this invention can be used suitable for 
conventionally well-known various display devices, such as for example, not only the organic electroluminescent 
element mentioned above but a liquid crystal display component And the outstanding operation effectiveness that 
the function of a filter can be given can be done so. without using the filter for post-installation which has a 
possibility of producing various problems in these various components. 

<Organic electroluminescent element> Below, the organic electroluminescent element of this invention is explained. 
[0053] The organic electroluminescent element of this invention is characterized by being formed by the 
transparence electric conduction film by which the transparence electric conduction substrate of above-mentioned 
this invention was colored so that it may be equipped with cathode and an anode plate, and the organic layer 
pinched among these two poles and either the above-mentioned cathode or the anode plates may operate it also as 
a filter, as mentioned above. 

[0054] Although organic layers may be any of a monolayer or a double layer among the above, since it stated 
previously, it is desirable that it is a double layer. 

[0055] Moreover, although especially an organic number of layers, lamination, etc. of a layer of the above-mentioned 
double layer system are not limited, it is desirable to choose suitably more than two-layer [ out of following each 
class 1 and to combine it, for example from an anode plate side, in order, to a cathode side. 

(a) Rescue that a hole is poured into a hole transporting bed from an anode plate <a hole impregnation layerX 

(b) Convey the hole poured in from the anode plate to a cathode side <a hole transporting bed>. 

(c) Convey the electron poured in from cathode to an anode plate side <an electronic transporting bed>. 

(d) Rescue that an electron is poured into an electronic transporting bed from cathode <an electronic injection 
layerX 

[0056] This each class may be formed only with the organic compound which has a specific function, respectively, 
may distribute the above-mentioned organic compound in the macromolecule which itself as a binder has carrier 
transportability, or does not have, and may be formed. Moreover, it is macromolecules, such as a polyphenylene 
vinylene derivative, for example, and a layer may be formed by the compound independent which moreover has a 
specific function. 

[0057] As an example of the organic layer of the double layer system equipped with above-mentioned each class It 
is (A) although not limited to this. It has two-layer [ of a hole transporting bed and an electronic transporting bed ]. 
The thing and (B) to which either or both of these emit light It has three layers, a hole impregnation layer, a hole 
transporting bed, and an electronic transporting bed. Among these, the thing and (C) to which a hole transporting 
bed and/or an electronic transporting bed emit light It has three layers, a hole transporting bed, an electronic 
transporting bed, and an electronic injection layer. Among these, the thing and (D) to which a hole transporting bed 
and/or an electronic transporting bed emit light That to which is equipped with four layers, a hole impregnation 
layer, a hole transporting bed, an electronic transporting bed, and an electronic injection layer, among these a hole 
transporting bed and/or an electronic transporting bed emit light is raised. 

[0058] In the component of the above-mentioned class configuration, it can be changed [ adjust / the thickness of 
each layer etc. / strength and / of the functions (for example, if it is a hole transport ingredient and is hole 
transportability and an electronic transport ingredient electronic transportability etc.) of the organic compound 
contained in both layers / combine and ] suitably any shall emit light between a hole transporting bed and/or an 
electronic transporting bed. 

[0059] Moreover, the layer which emits light among above-mentioned each class may be made to contain one sort 
or two sorts or more of fluorochromes in order to adjust the luminescence wavelength. 

[0060] the copper phthalocyanine expressed with said formula (2-1), for example as an organic compound excellent 
in the impregnation nature of a hole which constitutes a hole impregnation layer among said each class or the 
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poly aniline, the poly thiophene, Pori (3 4>-ethylene dioxythiophene, carbon, etc. are raised. Moreover, in addition to 
a these hole injectional ingredient the hole transport ingredient described below may be added in a hole 
impregnation layer. 

[0061] As a hole transport ingredient which constitutes a hole transporting bed, it is formula (5-1): [0062], for 
example. 
[Formula 7] 



>-00-< 




CH 3 




(5-1) 



[0063] The N [ which is come out of and expressed ], N'-diphenyl-N, and N'-screw (3-methylphenyl) -1,1'- 
biphenyl-4,4'-diamine, formula (5-2) : [0064] 
[Formula 8] 






(S-2) 

[0065] the compound which comes out and is guided from dimers of a triphenylamine, such as N [ which is 
expressed ], N-diphenyl-N, and N'-JI (2-naphthyl) -1 and 1 '-biphenyl-4,4'-diamine, and formula (6):[0066 — ] 
[Formula 9] 

CH 3 




[0067] The trimer of the triphenylamine come out of and expressed, or formula (7-1) : [0068] 
[Formula 10] 
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[0069] ******** (7-2) : [0070] 




[0071] the inside of [type, and R7 — a, R7b. R7c, R7d, R7e, and R7f are the same — or it differs, a hydrogen atom, 
an alkyl group, an alkyl halide radical, an aryl group, a dialkylamino radical, or a cyano group is shown, and phil and 
phi2 show the same or the aromatic series condensed ring which may differ and may have a substttuent ] It comes 
out and the tetramer of the triphenylamine expressed etc. is raised. 

[0072] among these, as a suitable example of the tetramer of a general formula (7-2) For example, N, N-diphenylHM, 
N -screw [N-phenyl-N-(2-naphthyl)-4 , -amino biphenyl-4-IRU]-1 , and V-biphenyl-4,4 -diamine, N, N'-screw [4- 
(tert-butyl) phenyl]-N, N'-screw [N-4-(tert-butyl) phenyl-N-(2-naphthyl)-4 -amino biphenyl-4-IRU]-1, and 1- 
biphenyl-4,4'-diamine, The N, N'-diphenyl-N, N'-screw [N-phenyl-N-(2-naphthyl)-4 -amino biphenyI-4-IRU]-1 , and 
1 -biphenyl -3, the 3'-dimethyl -4, 4-diamine, etc. are raised. 

[0073] As an electronic transport ingredient which constitutes an electronic transporting bed, it is formula (8): 
[0074], for example. 
[Formula 12] 




[0075] the tris (8-quinolate) aluminum (III) complex come out of and expressed — or formula (9-1): [0076] indicated 
by the U.S. Pat No. 5792567 official report 
[Formula 1 3] 




(9-D 

[0077] It comes out and 1 expressed, 2, and 4-triazole derivative etc. is raised. 

[0078] Moreover, an electronic injection layer is constituted by the ingredient excellent in electronic impregnation 
nature also in an electronic transport ingredient As an electronic transport ingredient excellent in this electron 
injection nature, it is formula (9-2): [0079] by which this besides the above-mentioned tris (8-quino!ate) aluminum 
(HI) complex was also indicated by the U.S. Pat No. 5792567 official report, for example. 
[Formula 14] 
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(9-2) 

[0080] It comes out and 1 , such as cyano group permutation triazole dimer expressed, 2, and 4-triazole derivative is 
raised. 

[0081] Furthermore, in accordance with the luminescence wavelength made into the object, the various coloring 
matter which is excited by excitons, such as coloring matter for laser, for example, and can emit fluorescence as a 
fluorochrome which may be added in the layer which emits light among a hole transporting bed and/ or an electronic 
transporting bed is one-sort independent, or is used two or more sorts. 

[0082] As an example of a fluorochrome, cyanine dye, xanthene dye, an oxazine color, a coumarin derivative, the 
Quinacridone derivative, a naphthacene derivative, a perylene derivative, acridine dye, an acridone color, quinoline 
dye, etc. are raised, for example. 
[0083] More specifically, it is formula (10): [0084]. 
[Formula 15] 



(10) 



[0085] The coumarin 6 (green luminescence), formula (11) which are come out of and expressed : [0086] 
[Formula 16] 





(11) 



[0087] The coumarin 7 come out of and expressed, said Quinacridone derivative (green luminescence) expressed 
with a general formula (3) and (4), formula (12) : [0088] 
[Formula 17] 

H 5p6 9© H 5 




(12) 



[0089] It comes out and the rubrene (5, 6, 1 1 , a 1 2-tetra-phenyl naphthacene, yellow luminescence) expressed is 
suitably used as a fluorochrome. 

[0090] Moreover, in addition to this, they are for example, a tetra-phenyl butadiene and 4-dicyanomethylene. - 2 - 
Dicyanomethylene styryl pyran system coloring matter, such as a methyl-6-p-dimethylaminostyryl-4H-pyran and a 
4-dicyanomethylene-2-tert-butyl-6-(1, 1, 7, and 7-tetramethyl YUROJIRIRU-9-ENIRU)-4H-pyran, perylene. the 
Nile red, etc. can be used as a fluorochrome. 

[0091] Although especially the thickness of said each class which constitutes the organic layer of a double layer 
system is not limited, as for especially each class, it is desirable respectively that it is about 100-800A about 50- 
1000A. 

[0092] Moreover, although it changes with number of layerses to which the total thickness of the organic layer of 
the double layer system which carried out the laminating more than two-layer carried out the laminating of above- 
mentioned each class, it is especially desirable that it is about 1 000-1 500A about 800-2000A. 

[0093] The above-mentioned organic layer can be formed by the various formation approaches, as mentioned above, 
namely, vapor growth, such as the so-called vacuum deposition method which make heat and sublimate in a vacuum 
the organic compound which constitutes a layer by approaches, such as resistance heating, and makes deposit on a 
substrate, — or it can form by the solution applying method for drying it after applying on a substrate the coating 
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liquid which dissolved or distributed the organic compound which constitutes a layer in the suitable solvent with a 
spin coat method, a dip coating method, etc., and removing a solvent etc. 

[0094] In order that the yin-and-yang two poles whose organic layers of these are pinched may take out 
luminescence from a luminous layer out of a component at least one side needs to be transparent and the pole of 
while it is the transparence in the organic electroluminescent element of this invention is formed by the 
transparence electric conduction film by which the transparence electric conduction substrate of this invention was 
colored as mentioned above. 

[0095] Generally, if an electron, the work function concerning the injection efficiency of a hole, etc. are taken into 
consideration, it will form with transparence electrical conducting materials, such as ITO which mentioned the anode 
plate above, and IXO, that is, will consider as transparence. Cathode Alkali metal, such as magnesium/silver, and 
aluminum/lithium, While forming with the alloy containing an alkaline earth metal or considering as the laminated 
structure of the layer (inorganic electronic injection layer) of lithium compounds, such as lithium fluoride and lithium 
oxide, and metal layers (cathode body), such as an aluminum layer It is suitable to arrange an anode plate on a 
production process, respectively in the maximum upper layer of the organic layer by which the laminating was 
carried out on the anode plate concerned in cathode right above [ of a transparence substrate ], and to constitute 
so that light may be taken out out of a component through an anode plate and a transparence substrate, and it is 
desirable also in this invention to adopt this configuration. 

[0096] That is, while forming an anode plate by the transparence electric conduction film which the transparence 
electric conduction substrate of this invention was colored, it is desirable to use it as a transparence substrate 
which supports the transparence substrate of the transparence electric conduction substrate concerned for the 
whole component and takes out the light from an organic layer out of a component 

[0097] More preferably cathode the thickness of 1000A or less made from alloys, such as for example, the above- 
mentioned magnesium/silver, and aluminum/lithium, moreover, a layer 500A or less (electronic notes telegram pole), 
If it is the two-layer structure of the layer of transparence electrical conducting materials, such as ITO and IXO, by 
which the laminating was carried out on it Since the cathode concerned also becomes transparent an organic 
electroluminescent element with the transparent whole is obtained at the time of nonluminescent [ of a component ] 
by using the thing of construction material transparent as a sealing agent which closes the protective layer which 
protects above-mentioned each class, and each class. 

[0098] Moreover, if a transparence plastic film with flexibility etc. is used as a transparence base material as stated 
previously, a component with flexibility will be obtained. 

[0099] If a plate, a film, etc. which consist of photosensitive plastics as a transparence base material further again 
are used, the component which has a predetermined flat-surface configuration can also be manufactured by 
exposing and carrying out pattern formation of this transparence base material with the light of the level on which a 
component does not deteriorate. 

[0100] A component may touch atmospheric air for example, at the time of luminescence, the organic compound 
which constitutes a layer may carry out oxidation degradation, and that it should prevent that luminescence 
brightness falls remarkably or luminescence stops, after forming each class, it may close the part or whole with a 
sealing agent As a sealing agent the resin of various hardenability, such as an epoxy resin system, a polyester resin 
system, and a silicone resin system, is raised, for example. In order to close a component with a sealing agent well- 
known approaches, such as potting and dipping, are adopted. 

[0101] the organic electroluminescent element of this invention which consists of above-mentioned each part — for 
example, the back light of a liquid crystal display component — or it is forming in a predetermined pattern others, a 
luminous layer, yin-and-yang two poles, etc., and can also be used as a segment display device, a dot-matrix display 
device, etc. [ emitter / which is used for a lighting system etc. / field-like ] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The organic electroluminescent element equipped with the organic layer 
of the above-mentioned monolayer or a double layer is combining with a light filter, ND (neutral density) filter, etc., 
and make the emission spectrum into Sharp, or the color tone of luminescence is adjusted, or it can be improved in 
contrast 

[0005] As an approach of combining a component and a filter As indicated by JP.6-1 32081 A For example, a 
component, The lateral surface of the transparence electric conduction substrate [what formed the transparence 
electric conduction film used as the electrode (mainly anode plate) of a component in one side of a transparence 
substrate] as a drawing side of light On the concrete target which post-installs a filter in the field of a side and an 
opposite hand in which the above-mentioned transparence electric conduction film was formed, namely, for example 
It is common that a laminating, pasting, etc. carry out the filter of the shape of tabular [ which produced the thin film 
used as a filter by vacuum evaporation© solution spreading, etc., or was produced beforehand ], and a film. 
[0006] However, with the above-mentioned configuration, while the structure of a component is complicated, since 
many processes for post-installing filters, such as cutting of the filter of the shape of washing of the substrate 
lateral surface, film production of a thin film-like filter, tabular, and a film and pasting, in the manufacture process 
are added, the productivity of a component falls, and there is a problem that the cost for component manufacture 
goes up substantially. 

[0007] Moreover, in order to prevent it when the tooth space for incorporating a component is too many needed, 
and thickness of a transparence substrate etc. is made thin, there is [ since the thickness of a component increases 
only the part which the thickness of a filter for post-installation joins ] also a problem that reinforcement 
endurance, etc. of a component fall. 

[0008] Moreover, when external [ of the external filters produced beforehand, such as the shape of the above- 
mentioned external filter, especially a film, ] is carried out to the component which gave flexibility, for example using 
the plastic film flexible as a transparence substrate etc., there is a possibility of producing the problem of checking 
the flexibility as the whole component, or exfoliating when it sags a component in itself, even if the external filter 
concerned is excellent in flexibility. 

[0009] The object of this invention is to offer the new transparence electric conduction substrate which can give 
the function of a filter to components, such as an organic electroluminescent element, and the organic 
electroluminescent element using it without using a filter for post-installation with a possibility of producing the 
above various problems. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Example] This invention is explained based on an example and the example of a comparison below. 
CTransparence electric conduction substrate> Using example 1 surfactant and the organic solvent, one by one, it 
set with the mask which has a predetermined pattern in the vacuum evaporator equipped with the electron beam 
evaporation source (2kW) which is an evaporation source of ITO as a transparence electrical conducting material 
about the glass substrate cleaned ultrasonically, and the resistance heating type evaporation source using a quartz 
cell which is an evaporation source of the copper phthalocyanine as coloring matter, and the inside of equipment 
was decompressed and exhausted to degree of vacuum 5x1 0-6torr. 

[0103] And heating a glass substrate at 200 degrees C, ITO and a copper phthalocyanine were evaporated from both 
the above-mentioned evaporation sources, on the glass substrate, pattern formation of the transparence electric 
conduction film corresponding to the pattern of the above-mentioned mask was carried out by simultaneous vacuum 
evaporations and the transparence electric conduction substrate was manufactured. 

[01 04] At this time, the evaporation rate of ITO set 3A/[ a second and ] and vacuum evaporationo time amount as 
for 2 minutes for the evaporation rate of 1 2A /and a copper phthalocyanine a second. 

[0105] The obtained transparence electric conduction film presented blue, and, for the thickness, 1800A and the 
content rate of a copper phthalocyanine was [ the resistivity of the permeability of light with a 20 volume % and a 
wavelength of 550nm ] 5.2x1 0-4ohm and cm 64.8%. 

[01 06] Except having carried out the evaporation rate of the copper phthalocyanine as quality of 2 suits of examples 
variety entertainments in 5A/second. like the example 1 , pattern formation of the transparence electric conduction 
film was carried out on the glass substrate, and the transparence electric conduction substrate was manufactured. 
[01 07] The obtained transparence electric conduction film presented blue deeper than an example 1 , and, for the 
thickness, 2040A and the content rate of a copper phthalocyanine was [ the resistivity of the permeability of light 
with a 29.4 volume % and a wavelength of 550nm ] 8.2x10-4 ohm-cm 55.4%. 

[0108] Except having replaced with the copper phthalocyanine and having used 2 and 3-Quinacridone as quality of 3 
suits of examples variety entertainments, like the example 1 , pattern formation of the transparence electric 
conduction film was carried out on the glass substrate, and the transparence electric conduction substrate was 
manufactured. 

[0109] The obtained transparence electric conduction film presented green, and, for the thickness, the content rate 
of 1800A, 2, and 3-Quinacridone was [ the resistivity of the permeability of light with a 20 volume % and a 
wavelength of 550nm ] 6.5x10-4 ohm-cm 67.2%. 

<an organic electroluminescent element> — the transparence electric conduction film [ which was colored ] top 
which sets in a vacuum evaporator and serves as the filter of the transparence electric conduction substrate 
concerned under the condition of a degree of vacuum 10-6 - 10-7torr after cleaning ultrasonically first the 
transparence electric conduction substrate manufactured in the example 4 above-mentioned example 1 one by one 
using a surfactant and an organic solvent — following each class — respectively — a vacuum deposition method — 
continuous — this order — a laminating — it formed. 

** The hole impregnation layer with a thickness of 400A which carried out vacuum deposition of the copper 
phthalocyanine, and formed it. 

** The hole transporting bed with a thickness of 400A which carried out vacuum deposition of N, N'-diphenyl-N, and 
N'-JI (2-naphthyl) -1 and the 1'-biphenyl-4,4'-diamine, and formed them. 

** Formula as a fluorochrome belonging to the Quinacridone derivative expressed with said general formula (3) (3- 
2) : [0110] 
[Formula 18] 




[01 1 1] An electronic transporting bed-cum-the luminous layer with a thickness of 600A which was formed by 
coming out and carrying out the simultaneous vacuum evaporationo of N expressed, the N -dimethyl -2, 3- 
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Quinacridone, and the tris (8-quinolate) aluminum (IE) complex and which contains Above N, the N-dimethyl -2, and 
3-Quinacridone at a rate of 0.4 volume %. 

** The inorganic electronic injection layer with a thickness of 10A formed by carrying out vacuum deposition of the 
lithium fluoride (LiF). 

** The cathode body with a thickness of 1000A formed by carrying out vacuum deposition of the aluminum. 
[0112] Next, the transparence electric conduction substrate which the above-mentioned process ended was put in 
all over the glove compartment and the glass plate for closure with which above-mentioned each class of the 
transparence electric conduction substrate concerned applied the epoxy resin of ultraviolet-rays hardenability to 
the laminating and the formed field with the desiccating agent (barium oxide) under desiccation nitrogen-gas- 
atmosphere mind was stuck, it closed by stiffening an epoxy resin according to UV irradiation and heat curing, and 
the organic electroluminescent element was manufactured. 

[01 1 3] When the contrast of a part for a light-emitting part and a nonluminescent part divided by carrying out 
pattern formation of the transparence electric conduction film as mentioned above was measured under conditions 
with an illuminance of 50 luxs, making the obtained organic electroluminescent element emit light with the brightness 
of 300 cd/cm2, the high value 80:1 was shown. Moreover, when luminescence was observed actually, the 
luminescence pattern for a light-emitting part was fully able to be checked also under the above-mentioned 
conditions. 

[0114] As an example of comparison 1 transparence electric conduction substrate, the charge of a coloring matter 
was not contained but the organic electroluminescent element was manufactured like the example 4 except having 
used what has the transparence electric conduction film with a thickness of 1 800A by which pattern formation was 
carried out only in ITO. 

[01 1 5] Making the obtained organic electroluminescent element emit light with the brightness of 300 cd/cm2, under 
conditions with an illuminance of 50 luxs, when the contrast of a part for a light-emitting part and a nonluminescent 
part was measured similarly, the low value 30:1 was shown. Moreover, when luminescence was observed actually, 
the luminescence pattern for a light-emitting part was not fully able to be checked. 
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